Selected high-temperature fatigue data for AISI 304 stainless steel are analysed using the linear creep-fatigue damage rules, the frequency modified parameter method,and the method given in ASME Code Case 1331-5.
In this repovt, the hold time fatigue life of Type 304 austenitic stainless steel at 1050°F, 1100°F and 1200°F was calculated using the method contained in ASME Code Case 1331-5, using three types of linear creep-fatigue damage rules, and using the frequency modified parameter method. The accuracy of each method in predicting the fatigue life is discussed by comparing the experimental and calculated lives of hold time fatigue tests.
METHODS OF ANALYSIS
For the readers 1 convenience, each predictive method is briefly described in the following three paragraphs.
In the linear creep-fatigue damage rules, fracture is assumed to occur when the sum of fatigue damage and creep damage reach a prescribed value (Refs. 2,3). The fatigue damage is always defined as the ratio of the number of cycles,n, at a given strain range, divided by the number of cycles that would cause failure at that strainrange, K f . When cycling at several strain ranges, each portion of the damage is linearly added. At low temperatures, where there is little effect of creep (i.e., the effect of time), the linear damage rule using the cycle ratio as a measure of fatigue damage is known to successfully predict fatigue life (Refs. 7, 8) .
On the other hand, the creep damage accumulated during elevated temperature testing is usually defined by either a life exhaustion rule or a ductility exhaustion rule. In the life exhaustion method, the creep damage is defined as the ratio of time spent at a given stress level, At, to the time-to-rupture, t , under the same stress level. Here again the ratios are linearly added in the case of several stress levels.
To obtain the creep rupture time experimentally, either static creep rupture tests or reversed creep rupture tests (cyclic creep) may be performed (Ref.
3). In the ductility exhaustion rule, the creep damage is defined as the ratio of the plastic strain accumulated under a given stress, Ae, to the creep-rupture-ductility, e f , under the same stress.
In each rule, the sum of creep and fatigue damages is assumed to be one at fracture, and the fracture criteria may be expressed as follows:
• a) Life exhaustion rule: r n_ , r &t_ _ . In the frequency modified parameter method (Ref. 9) , it is assumed that the time dependence of creep fatigue failures can be accounted for as follows:
where N, is the number of cycles to failure under creep-fatigue conditions,
Ae is the plastic strain range, v is the cycling frequenc/, and the material constants, C, (3 and K are determined in the laboratory from the results of continuously-cycled fatigue-tests at various frequencies.
EXPERIMENTAL CONSTANTS FOR THE ANALYSIS
The material constants, which were necessary for the analysis, were obtained from references 10 and i.l. They are listed in Table 1 .
The stress relaxation data from hold time tests were approximated by equations of the form
where a , A and m were determined to best fit the relaxation data (Ref. The method proposed in ASME Code Case 1331-5 is reasonably conservative. However, if the method is applied for situations involving very long hold-times, the conservativeness of the lifetime prediction could be significantly reduced. r,static where a is the stress level, and t is the time to rupture.
• 
